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[It#® 1 0] 

t^x^^^m^mizm^m^. mmjx;v^m^^^.y y^mizm^jm^^nr^m^ 
m^miTbmm^mi o®v^1';n;o-^cfev^T, mmm^mt^m&^ti^zt 

[^#^1 2] 

im^m 1 3 ] 

m^mmmm^mi o(D^^rtl^.-^lz^,,x. mmjxjvizm^^tix^^:s> 
mmm^m^^mm^ ^^^y^izmm^it^ztizj:^)m^^ti^zt^!^mtt 

[0 0 0 1] 

^mmt. mm, mmRZ^^n^(DmiZEL (Electroluminescence) 

^mu±izm^ L E L m^sm»&. r^-e ® e l m^mu ^ m^m cm^s^ ^ y 
L->r^fc{iii^^-^_) tLxmi'?>m^mM.(Di^m:^mizmr^. ± 

IBELS,K^ff{iOLED (Organic Light Emitting Diodes) t^l^^o. 
[0 0 0 2] 
[«^5|l(Z)g^^] 
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[0 0 0 3] 

[0 0 0 4] 

[0 0 0 5] 
[0 0 0 6] 

n^7.}^ym^mx^^<^4ymzi^-iz^mj:<m^^>^ji-:/v hx^m^^ 
^M^m^^mtLx^-t^mMmM^^mmt^^t^mmt^^. 

[0 0 0 7] 
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[0 0 0 8] 

•r^m^^m^miz^-tmx$>^. mi (a) ^c^v^T, 1 1 oitmmx&^j. 
a«i 1 o±{c{«^si5i 1 1, v~:?.mmmm^i i 2, ^-hmmmm^i 
1 3:^)'{TFT{cj:y?^^^tirvN§„ v->^m»;iiis&i 1 zizmm^titcmm 

ti;tMJiJcAm^T^»j, mmmzitTFTtmTFTizmMmzmm^titcEL 

[0 0 0 9] 

^^xi 1 4^it^^iz^^i-^mmELmnt.mmii(Dm^m mr. 
Ehmmm^mii\^o) , 1 1 ^h\%m^\z^%t^^mEhumii^mt(Du 
(i^T, m^Ei.mmm^w.t\^o) . 1 1 4ciiw^{c^3fei-<5^aEL 

^(DmmE Lumt:i<v^~m^Lr^%(D^m.mmmizm^^Lxm^^s^mt: 
:^mtti'^$>^t,K ^^mitif-^i^x^mt>rj^\>\ zLzxitr^v-^-ttji-or^^m 

[0 0 10] 

^^m(Dm^. mmmmmm-^^<hitm^ELMmm^mi i4a, ^^-^el® 
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14b, w^ELMmmmmi 1 4c»j>^{cta:ffi$;n, ^m®^fpi{c 
Rxfw^izm^-t^^mmmz. mmz7.h^>cfvt(7)ELm mmzitEhm 

[0 0 11] 

^12 1 «y->^M<z)±:&^c?^^$tlTv^^„ wh. v-:^mmzm-ormm 
'>^~:^mm<7)±:^izmm:^tir^m'^^MmLt^t\ ^~ hmm(7y±^\zm\-i^n 

[0 0 12] 

jcig(:j-p,tifex ■:r:y^<Dny^iz^ij^m^tit^mm(Dmm^mm^i$-tL 
xM^^zt^^x^^. ^<D^oizLxM.r=.m^. mmmi 1 ut. m^iz^yt^ 
^^h^^-:fv^(DELm^^mf^^nr^mmm. m^iz^yt^:^y^h^4^v^(7)E 
^M^^mm^tit^mmmRz:^w^izmytt^:;^h^4^v^(DELM*'^m^^nr:. 

[0 0 13] 
[0014] 

mz. mi (A) ^c^l.feM^x^5:^ffofc|^(^^M?^^^«co/^^v (at 

m3tn'^X%B^\,^) (DM^^mi (B) {c^t-„ 
[0 0 15] 

;H16b, »^MyX;H 1 6c;^,^5^^J#^te>tLTV^^„ ^fc#^®yx;KZ)^ 
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[0 0 16] 

y X;L/1 1 6 a, 116b, 116c tM^ 1 1 7 ( 
{CSH^I 1 7{C5tm$ti;t^vStt:ifx$:;!jD£bt-<2>^^t?«:m$tie„ 

[0 0 17] 

33T'{i, /*feffl7X;H 1 6a, |i^ffiyX;H 1 6b, W'^PSJXJV 
1 1 6c{C-^tl^n/7S^^ELMM^^Ml 1 4a, ^^ELjfM^^Ml 1 4b, 

[001 8 ] 
[0 0 19] 

$ ^fC, #/X;H 1 4 a, 114 b, 1 1 4 c{C{i, -^tl-ftlH-^- 1 2 
3 a, 123 b, 1 2 3 c;&^ig^t^tlTV^^„ 

^ (Z) t: - ^ - ^ li, mw%: D±< Ptm-rs ^^^co^^MSs^fiiJMfclgt:^ e> 
X;bgp{c^MtS J: e) {C#^S $i±T ^,mv^ L, / X;b7b^-i|^##:T'^^^-^{C{i, 
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o 

[0 0 2 0] 

[0 0 2 1] 
[0 0 2 2] 

1 8t?5t$n^ttmSl5#ifi®m:^|lf$:g|l (c) KB^. m^l 1 0 
±}C3g{:r^tlfc®^g|5 1 1 1 {i, :^ffi:cDTFT 1 1 9a~l 1 9ci:iif^SMi 2 
Oa~l 2 0c^T';^SigjgCCDMmC0*-^^*tT'&^„ 01 (B) ®yX;H 1 6a 

~i 1 ecizBJjff^'/j^-fy^^t. -^(omtuz^ijm^mi 1 4a~i 1 4c;&^^a:m$ 

[0 0 2 3] 

0-3-3X1 o-2pa . s(Dm'^izmmv$>^o 

[0 0 2 4] 

>^M^Mi^:F^^|g{-tTMBIM3^42:M^^t:LT^<^. /^"^^ 1 2 1 ^riifmracD 
i: L T ffl V ^ ^ - i: nXlg ^ ^ S „ 
[0 0 2 5] 

^t^. 7X;i/116a, 1 1 6b^fei± 1 1 6c®v^•r4^A^{C3feMI^?:Mv^7^ir 
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9=- ® E L a^^fi {C =b m -r S r ^ rT fg ^ § „ 
[0 0 2 6] 

:ioLXJX;Ul 1 6a~l 1 6cf)V^atlii:^tir^-^^^l 1 4 a~ 1 l 4 cti# 
^mmmmi 2 Oa~l 2 Oc$:Se) JreXCUr^^^tl^., 1 4a~l 

j:^jmmmi i4a~i 1 4cK^tH^mmmm^nm^^. mmELunvfj: 
Mimmzj^^-^t\,:^ELM(Dmmi:i'^m^^. f^Mtii x i 0-^-5 x 

1 0-2p a • s (^f* L<{il X 1 0-3~2X 1 0-2p a • s) i:f -5.®*^^ 
[0 0 2 7] 

* ti ^ V ^ J: e) {C f -5 ^ i: ;^)^ M * L V ^ „ 
[0 0 2 8] 

nmtt:.it^mELun(Dmmit. mmm. nmm. mmm. w^^b^. ntJcm 

<{±0. OlppmJ^^T) iztvi&m-t^zt.i^m^L\>\ 
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[0 0 2 9] 

^ X -e f T e» r ^1 M * L V ^ . 
[0 0 3 0] 

[0 0 3 1 ] 

^^m(D^m(Dmmiz-D\^^x. 02, ms^m^^xmm-t^. mzizBvt^cD 
i^^?^mx&^ELmBmn<^mm^0mmmx:^^j. ms (a) it^(D±mm 
. 03 (B) it^a)m^m^x&^. mmzitmmi)'^'^ h V y(.mzmmm^fi^ 
nxmmm mmmmw tf^mm.^ti^. r^is. ms (a) $:a-a' xmmL 
r^mmmt>m2izmm-r^. ^^^TS2:5to^|g3T'^®©^f-^$:Mv^Tv^^oD■r■ 
, m'^mmm^mm-t^tM\^\ tr=.. m3(D±mmxitii'D(7)mm^mmvx 

[0 0 3 2] 
[0 0 3 3] 

m^izm^x$>^ti\ ^^mmzitmnf£<x^mtDf^\,^. rmmi 2 tLxit 
. mm (iyvay) •k^timmm^m\^^n{t&\>\ r^^s. :^mmmiz^\,^x m 
m^^timmmi tit. M^i^mamitmrnm, m^tmmmmL<itmm^m 
mm (s i oxNyT-^^tie) ^£ifmm. mmmL<itmm^m^(Dm'^x-^ 
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[0 0 3 4] 
[0 0 3 5] 

3-T-ij:M^|^^Cz:o®TFT$:?^^LTV^§„ 2 0 1 liX-f f^>^*MT F 
TT'^y, n^-V:^;i/§i[TFTTJ^^$tl, 2 0 2 {iSg^frMMT F TTfe 
p 5^ :^ ;b M T F T ^ $ tl T V ^ ^ „ 
[0 0 3 6] 

T$:p5^-v:^;i/MTFT, «^^S!fWffi T F T $: n ^-^ ;^;bMT F T {C L M 
[0 0 3 7] 

X^^y5->^*MTFT2 0 Ui, y_;p5^^^i3^ KU>r>M^14, LDD 
5a~l 5d, i^^iM^MM^l 7a, 1 7b$: 

^t^^sttjt, ^-hmmmis. ^-h^iga, igb, mimr^mmmzo 

[0 0 3 8] 

0 3 {c^t-J;e)}c, ^'-h«@19a, 1 9bliS(f®#;^4 
9a, 1 9 b J; U t;<B|gJ;t;5i#^Jf) T'?^^ $ tlfc>f - h @gf^ 2 1 UCioXm^fi?; 

[0 0 3 9] 
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[0 0 4 0] 

$^{c, :^-fy^yif^TFT 2 0 l^zn\,^x^t. LDDM^I 5a~l SdJi 
, ^- hJlfe^l^l 8 $:^^l?>^f- 1 9 a, 1 9 biiM^S: ^ ^ V^ J; e) 

[0 0 4 1] 
[0 0 4 2] 

^^>jmmMm3 4^^tim^m. ^-hmmmia. ¥-hmm3 5, miM 

[0 0 4 3] 

mzizm-t^^tz, v^y'!fmT FTcDY^iy^yitmmpvmmT FT 2 o 

2(J^>f- ^{C^ig$tlTV^^„ M.W.m\Z\%^m.%YmmT F i: 2 O 2CD>?f- 

3 ^\X7.-{v^y^^mTFT2 0 1® Kl/>r>Mi§!cl 4 i: Kl/>f ^BB^ (^M@B 
f^^feWX-S) 2 2 5:^bT«^Kr^C^^$^lTV^^. t jt, y->^gB^3 6tt 
%Mm^U2 1 2{C^M$4x-g>„ 
[0 04 4] 

«^M^fflTFT2 0 2{j:EL^^2 0 3 fC^A $ tl-g»«^* S: § feib 
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^b<^V^3 ^®7ti?). «»J^MTFT 2 0 2^Cil§J?J:^m^^;^,^^tl^V^J;e)^C 

0. 5~2 ^ A (^f*L<{±l~l. 5 fi A) 
[0 0 4 5] 

tfc, ^-f ^y^>^*MTFT2 0 1 (C?^^$tl-£>LDDMJ^(5D;RS (ipg) itO 
. 5 — 3. 5 m, f^^e*;{Cli2. 0~2. 5 ^ m ^ f tlt^^ 
[0 0 4 6] 

^fe, 03 {C^i-i:e)tC«»J^MT FT 3 5 0 3(D^~hmM3 5 $:-^tf@H 

«I3 6{i, 3 5 0 4v^^ti^mm'vm^mm^TFT3 5 0 3® ki/^>@b^ 
3 7 tmmm^m/vx^mfji^. '®ii^3 5 0 4ir^$ti-5M^-eii, -^^^m 
(zr>7^>■^^) ^-^^^fi^^ti^o '^^^*3 5 0 4itmm^.mm2 1 1 tm^mic 
mm^nr=.^mi^m3 520, y- h;m^M^isi-jff®,^fe#M rz^ 

r®^^^*3 5 0 4«, «^f[|MTFT3 5 0 3(D^- h«M3 5 {Cj&^;6^ 

6 « i± & >^ # ^ 7t » ® 3 > 5^ > if t b T ^ ig -r S . 

[0 0 4 7] 

OOnm, $P.{C^f^b<tt6 0-8 0 nm) i^lC, 
^>'^fflTFT201 :7«?^ffi $ < f ^ V^ ^ m,^.ii)- ^ Mtl If, 

(mz^-^:^jm^mm) (Dmm^m<-t^ (^*L<ii2 o~5 o nm 

, $ e>JC^f ^ b< tt2 5~4 0 n m) Zt^^MX'^^^ 
[0 0 4 8] 

3 8 ii^ 1 j-^v ^yK-^y B >mX&iJ . mmitl O nm~l fim (^^ 
L<{i200~500nm) ilftlt^aVA^ Ml^f^LTli, ^*§:#tiM5g^JS^ ( 

[0 0 4 9] 
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[0 0 5 0] 
[0 0 5 1 ] 

, ll2Mr^,ie^]^3 9^tJ^ml7^°^y>>/^C-^/3>J^3 8{cn>^^ h4x-;i/ 
?L) ^rWt-tT^^, ?^^$tlfcffi?L^I5{Cfe<.^TmM^fflTFT 2 0 2® Kb-f > 
M 3 7 JC^^ $ tl ^ J: e) IC?^^!^ $ n -5 o 
[0 0 5 2] 

[0 0 5 3] 

o Ay^ 4 1 a fej;t>*4 1 b 1 ~2 /tmj?(Z)r ^ ij 7^ jj^jf ij ^ ^ 

>^-bT?^^t-tlld!mv\„ 3©/\'>^4 1 afej:t>*4 1 bit. MmtM 

[0 0 5 4] 

mzELm4: 2f)mixwimLrcj:o r^mmmmmm iz^^jmrn^n^o ^ 
, ^:ixit-'mmL^mBLx\f^f£\^^i)^. mixMrnLfc^oizR (^) , g ( 
m) , B (») (D^^izMmLtc^^mtimmzm^^n^. ELmt-r^mm 

A^y :c-Uyi^'-Uy (PPV) ^, i^-JV:^JlA)/-Jl (PVK) 
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[0 0 5 5] 

( TH. Shenk,H. Becker, O.Gelsen.E.Kluge.W.Kreuder, and H.Spreitzer, "Polym 
ers for Light Emitting Diodes" ,Euro Display, Proceedings, 1999, p. 33-37j 
) 

[0 0 5 6] 




[0 0 5 7] 
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[0 0 5 8] 

^fe. mm^l 0- 9 2 5 7 6^^Amizmm^tlt=.^^^(Dr^V y :l-JH£=l 

[0 0 5 9] 
Ut3] 




[0 0 6 0] 
lit 4] 




CH = CH 



[0 0 6 1 ] 
[0 0 6 2] 
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[0 0 6 3] 

•t^:iinz^ UM-^LT^KU v-tc;fcS„ 

[0 0 6 4] 

L Mtc y :7 1 - 1/ > - 1/ >^ L < u t;i/:¥;i/ :7 ID - u > v^tl^^m 

V^o mmitS 0~ 1 5 0 nm (^t. L<«40~100nni) 
[0 0 6 5] 

fib. i;A±0miit:$i^m(DE Lmthxm^^^z.t.<Dx^^mmE i^uno)— 

lZj:<')ELm^m^-t^o t^^oT, ^^$:»|g$-ti:-g>l^{CE L®®^'^;^^#M 
[0 0 6 6] 

^yiiy. r-v-;i/, ^nn^'r^yi/A, s;^'^nn^^>', r>^^;i/^^h>, 
::^'5^;i/-fe;i/y;i/y, i/^n/\^i^>, nmp (n - ^ 2 - n°n U K>) , 
iy^uy\^'^jy^ V:t^'^y1^tz.\t.. THE (t- h ^ ti Kd :7^>) ^i'^^ifp, 
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[0 0 6 7] 

$e>}c, ELM4 2^m^-t^m, ELmit7i^^'pmm(D^mz^^xmMiz 

[0 0 6 8] 

&.±(Dj:z)izbxEi.m4: 2 ^mmLf^^. mzm^^mmmx^£^mm4. 3 
i^^4 3i:bT, Mg A gxr£^mnm^ps^\ umnm^ 4 tLxrji^-^ 

nm~l fim (^f^L<li200'-500nm) (Dj^^ ®^^t:^^M$:M V^^o 
[0 0 6 9] 

ym4 5itfjt^y<<i&u (ttftL<it^u^^^ 1 2 o°c^x(Dm.m^m) xmm 

[0 0 7 0] 

^ y ^ 7.xf£^m%t^m^^x%Bi^\ 

[0 0 7 1] 

mm^n. mm^m mB^ir) tt'^m^^ti^o ^mmmmxit. ^^m^m^r 
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[0 0 7 2] 

immm i ] 

[0 0 7 3] 

tT, 04 (A) \Z^-tX^\Z. ;^*^>^*«3 0 0±{CT%M3 0 1 3 0 0 

nia(Dm-^\zm^-t^. :^mmmx\tT^m2, o i i: lt i o o nmmo^^itm 

^3 0 0Km-t^1j(D^m^m.-k 10~25wt%^bTfc< ^%?>/u 
[0 0 7 4] 

0~ 1 0 0 nmC7)J¥$"??femiav\„ 
[0 0 7 5] 

[0 0 7 6] 
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[0 0 7 7] 

TFT (Dm^M^i^^nmrnm-vmrn. nmmmm t f t (Dm^m^mmmm 

^(S L ^ V ® M# ® f IM ^ ^ ;!)^ i- ^ ^ Tb'i ^ ^ o 
[0 0 7 8] 

r^tc. 04 (B) {c^-tie>{c, M^e^^Ms 0 2Ji{c^>ft:^^jKt?^s^ 

®M3 0 3 §: 1 3 0 nm®Ji:$jC?^^1-^„ 100~200nm(^J 
*b<lil30~170nm) (D^HT^^^tim V^„ t fc, S:-^t^i^e#M■e 

[0 0 7 9] 

-eUT, ^<Z)±{C hVX^' 3 0 4a, 3 0 4 b?:?^^!^ U, -^Mil 3 0 3 

>Xtt^^ffc^$:Mv^^^^;^)^l?#So 2^l|]6gMT-(i3t;x > (PHg) ^ 

y^ixi o^^atoms/cm^coig^-e^iiD-r'So wm^m^^fo 4 ^t-y 4 y 

[0 0 8 0] 

3©XS{CJ; U?^^$tl-g> n§tf^|iBM^3 0 5{Ctt, n M^M^T^^Tb'? 2 X 
1 0 5X10 ^^atoms/cm^ (f^^fl^fCti 5X10 ^"^-^ 5X10 ^^atoms/cm^) 

[0 0 8 1] 

ri^ClC, 1114 (C) {C^-rJ:e>JC, ^^^113 0 3 SJ:t>*bi;x h 3 0 4 a, 3 0 
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Mils 0 3 l/-if-^$:ml^LT%av^o 
[0 0 8 2] 

;«bT4 5 0-5 5 0*'C@^®MS?:^f;il«VN„ 
[0 0 8 3] 

r(Z)XSJCj; U nM^M%M^3 0 5 (DM, fiPt>, nM^MM^S 0 5, 
[0 0 8 4] 

(JiAT, ?S^£S^V^e)) 3 0 6-3 0 9 ^?^mt-So 
[0 0 8 5] 

mz. 04 (E) {c^"rj;e){c, m'^^msoe^soQ^m-DX^-hmmm 

3 1 0 ^- hmmm3 l O LXlt, 10~200nm, ^f*L< 

T^%«SfllJ^T^mv^o :$immmXI>tl l O nmj^CDa-fbSJ'fb^^M^Mi'^-S. 
[0 0 8 6] 

2 0 0— 4 0 0 nmj?(Z)^«jgi^?^^L/, ^''bT-^f- 
3 11-315 ^m^-t^. Z.(J^>f- h«M3 11-31 5(DM$:7^-A-;t^ 
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[0 0 8 7] 
[0 0 8 8] 

f^^e^fcii, ^y^Jl (Ta) , (Ti) . ^v^^y (Mo) . ^> 

^7.^y (W) , ^UA (Cr) , S>U3> (Si) 

Mo-Ta-a-^) , %fc\%mUjxm(J:>iy^)^^ (<^m.mz\%^y ^7. 

[0 0 8 9] 

*IIMJT?{i, 5 0 nmjP(DS'fbi5?>^5f;i/ (T a N) Mh, 3 5 0 nmff(D^ 
>i5f;i/ (Ta) ^^:T'^^'5aSllg$:MV^^„ CltltiX/t-; ^5^T'?^^f tl«av^ 

1^ ?: I^^ih t -5 :i h ^ -5 o 
[0 0 9 0] 

hS^3 1 2 ij;nM^Mi^fI^3 0 5®-S|5i:>:f- hi^^M 

[0 0 9 1] 

r^ic, BIS (A) tc^-r J:e){c, ^- h«®3 11-315 LTg 

^^Mt!TO3 16-3 2 3 {CtinM^M%Miic3 05®1/2~1/10 (f^ 
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^61;{cii 1/3-1/4) (Dm^x^V ytimtu-^ti^^oizmm-t^o M^i^miz 

It. 1X10 5X10 l^atoms/cm^ (ftMfi^{Cli 3X10 ^'^^ 3X10 ^^ato 
ms/cmS) (Dmmtf^^^L^'^ 
[0 0 9 2] 

mz. 0 5 (B) fc^tj;e)jc, ^-hmmm^m^j^viyt/y^h'^:^^ 3 2 

4a~3 2 4 d nM^M^TC^ $:^ijtl LTIf^t 

miz-Vy^^ti^m^mms 2b^3 2Q^]^m-t^. :i^x^t-sy^y -< y (P 

Hg) $:fflV^;t-r:r> K->^^ST^^f V\ Z(Dm^(DVy(DmmtlX10^^^1 
X 1 O^^atoms/cm^ (f^*6«JfCl± 2 X 1 0 5 X 1 0 ^^atoms/cm^) HfJt^^D 

[0 0 9 3] 

^-r ^y^>^"'fflT FTTfi, 12 5 (A) (Dumr-m^i^r^nm^m 

5^>yfflT FT 2 0 1 (DLDDM^ 1 5 a~ 1 5 dfC^j:S:-^§„ 
[0 0 9 4] 

^kiZ. ins (C) JC^-tJ;e)fC, l/i;^';^ hVXi^ 3 2 4a-~3 2 4 d $:|^^L 

, mr=.izuv:^h'7^^ 3 3 2 ^m^'t^. ^L/T, pm^m^tc^ (^mmm 
x{t^<uy) ^^^ML. -!Kmmic^^uy^^tiyf^m<^mm3 3 3^3 3 6 

•t^o ^zvitV:it<^y (BgHg) ^m^^^r^^yty y^-zfmiz^i) 3 X 1 0^^^ 

3X1 O^^atoms/cm^ (f^^6t{Cti 5X1 0 1X1 0 ^^atoms/cm^;) m^t 

^ ^ <fc {c )K n > Sr^ip-r ^ „ 

[0 0 9 5] 

^M^M^3 3 3~3 3 SfCliSEfCl X 1 0 1 X 1 0 ^^atoms/cm^ 

(Z)?iMT-u yt>mm-^nx\r^^t)K ^:ixmi]u^n^^<uy{t^(D'pr^< t^3 

[0 0 9 6] 
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MT'^im^^^^c^v^T^^#ffl^cfI, 5 5 ox:, 4ms(Dmmm^noo 

[0 0 9 7] 

mmtJim^^i^ ^MmmmM^(Dmmmmit 1 p p m^r, * u < 0 . 1 

[0 0 9 8] 

r^{c, m^^tnimtimrLtc^m^ (d) {c^-tJ;e)ic3 0 0 nmji:©>f- h 

B2^3 3 7 ?:0fifti-^<, >!f- hSSf^3 3 7 (D^ntLXit. r;i/^-^A (A 1 
) Xitm (Cu) ^r^^rJ)- (ffl^i^^bT 5 0-10 0%^^l^^o ) fc-T'S^M 
$:Mv^4^limv^„ lE«i: LXitms^^o iz^~ hM2 1 l^7.-r>y5=->yM 
TFT(D^~ hnmi 9a, 19b (04 (E)C^313, 314) ^^M^fiUtC^ 

[0 0 9 9] 

mm.^m^'t^±x\ :^mmm(Dmmmm:itmit>xmmx&^. 

[0 10 0] 

1. 5 fimttM^^f^. :^mmmxit. 200 nmm(Dm^tm^tmmm:<D±iz 

8 0 0 nniff®^>fb^^M^«jib?t«^ti:t-'g>o 
[0101] 

$^fC, 3~ 1 0 0%(Z)7K^$:-^ti^#H^cfT\ 300 — 4 50 "CT 1-1 2 
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[0 10 2] 

, 2 0 0 nmm(Dmimimmm^m^hr=.^'n±mo)^oK7i^m^mm^n^^ 

. ^(D^XW) 8 0 0 nnijP®^<hS^M$:0^l/T=b J:V^„ 
[0103] 

mz.. w^immmmm^, 3 hmmm^ 1 ojc^lth^^^ hjfx- 

Jl^m^l'. y-XiBli3 3 9 — 3 4 2 ^, FV-f >iBlg3 4 3 — 3 4 5 
t--5o ^fe, :^mmmXitZ.<Dmm^. TlH^rlOOnm, Ti ^^tir)V^ 
-^2^m^^ OOnm, TiMlSO n m ^'^T'^^J^fsg b 3 S^jg 

[0 10 4] 

SO—SOOnm (f^^S^fCtt 2 0 0 ~ 3 0 0 n m) (Z)J¥$l:l|lA^y 
iyy<-tyaym3 4 6 ^r^^^f-So :?^||»jT'lim 1 2^^- 3 >M 3 4 6 

[0 10 5] 

jirBm#m3 3 stc-gt^^ti, MSI^r^f-^r i:T% HI A^y S>^-i/3>l^3 
4 6(Dms*^ajcs$tL'So ^tihi^^tc, HI jir4ie^iK3 3 8 {C^imStl^TK 

[0 10 6] 

r^tC, me (B) {C^-r J:e)tC^milfB|;?)^e.>5i^H2SrM^lli3 4 7 5:?^^ 
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[0 10 7] 

mz. ^2m^mmm3 4 7^t;iii7\°^yiy/^-i/3>ii3 4 etcMLrn^ 

8 ^m^-t^o :$imMmi:itmm^ y i:^ 2^ • ( I to J^$: l l O nm© 

2 — 2 o%®^^bMi& (zno) ^m^htcmmmm^^m^^r^Bk^K 

^«M7b"^ E L M i: ^ o 

[0108] 

i^{C, me (C) (C^i-J:e»{C, 3 4 g ^rJ^^t-'Sc 

>^ 3 4 9 {il'-2 fimm(Or ^ V ;vmt.rclt:iiiV ^ FM$:A^-n>yLT 

X h^-f ^^^ic?^f!g$ti-5c :*:|ligMT-tty-xM3 4 1 {C?t^o T?^^-r 

hmmS 3 7^C?&oT?^^LTtmv^„ 
[0109] 

ELM3 5 0 $:, EI 1 5:fflv^TSi0^L7t»M0^^«$:MV^;t^mx^ 
fC i *J?^fig-t--5o ^#:61;tCl±, ELMS ^ 0 tf£^mmELm^^UOyytJV 

A, i/^Dn^^>, 5^ Kd ^^^^ N-^^;i/if 

[0 110] 

m^iz.^9b-t^ELMtLX:ii<vy:ii-vy^'~uy. ^^iz^yft ^ e l m n 

LT;KU T;1/^;I/>':i:-1^>$:#^ 5 0 nni(DJ¥^{C?^fi&-t-S)o * ^MtL 

Xiti, 2 ->:;^nn^^>'$:fflvN, 8 o~ 1 5 o°C(Z)7j^^y N^i^- h-r? 1 ~ 5 



miiE# 2000-3099557 



#2000—027523 

[0 111] 

t£i3. ELMS b 0 tl^Xl,t^Jk^(DUm^m^^^Zttf^X'^^. ^^(DUnt. 

M, m^mmm. lE^mmm. jetl^as, m^m±m^L<itJE^m^m^m 

[0 112] 

ELm3 5 o^mmvfz.^. mm (MgAgmm) 3 5 1 ^m^mmm^m^^ 

Xm^-t^. ^fc, E LM3 5 0(Dmmit8 00~200nin (ftMe^tCti 1 0 
0~1 2 0 nm) , 3 5 1 <Z)^$li 1 80-'300nm (^MS«;{C«2 0 0 

— 2 5 0 nm) fttlltB^^K 
[0113] 

$ ^ic, ^^3 5 l_hl^c^i, -^^^^3 5 2 ^mn^o -^^^^3 5 2 LT 

[0 1 14] 

mmz. mtmmmx^£^m2;^y ty^-tysyms 5 3 3 0 0 nm(Dm^ 

•ttiK 3e>lC||2/\°^yi//<-J/a>M3 5 3 $:?^^bTJ3<r^T\ E L ^^(7) 
^ ^ {C]S4?) e r ^ -5 o 

[0 115] 

:^mmm(Dm^. me (C) {C^i-J:e){C, n^-v:t^;i/S!2 O SCOvSttMl*, 
V-XM^3 5 5., KU-r>fI^3 5 6, LDDfI^3 5 7^t>*5=--V:^;i/?^fi^M 
^3 5 8 LDDM^3 5 7it^^- h^^|^3 1 0 ^m^X^- hS^3 

1 2 tM^oTVA-g>c 
[0 116] 

r=.^(DmMX$>^. r<^n^^:^;i/S?TFT 2 0 5tt:r7«^ffi$:fe^U 
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5 7 i±^^ic>!f- ^s^l^cMfcTL*v^, mMU^^ ^ < -t ^ ^ t. 

[0 117] 

xoLTIne (C) izB-t^z)t^mm(Dri^v^^y''^hV^^m^t)^%^-t^ 

o 3 4 9 A°^y Sy/^-i/a^lKS 5 3 $:?^fiK-reS-e 

[0 118] 

[0 1 19] 

^r^f-ST FT$:, |gKfEll^gP?:?^^t--5 CMO S imj3&a) n 5^ ^ :^;i/MT F T 2 
[0120] 

u, ^z)\f^^r^M^x^^-( ^y^y'^f mT FT tmrn^mmmT FT (Df^mnmcDm 
m^^-t^T FT^mm-t^^ttim^L^K 

[0121] 

t^goT, -!?->>^U ^^[llg&^rJ^^igt-S n^-v:^;i/MTFTli, 0 7 JC^-T J: e) 
^'Sit<7)T FT$:@Sfi-t'5^^*^M* bV^„ HI 7 {C^-f J: e) LDDfI^9 0 
la, 9 0 lb(D-SP7&^>if- hFjifeiS^llg 0 2 S:^UT>f- h«^9 0 3 hfi^So 
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[0 12 2] 

Iii^{ciiiii6 (c) t.'e%mLr=.<^. $ ^^c^^^c®$tl^v^J;e)^c:^ 

[0123] 
[0124] 

S«6 0 i±tc?^^$tife, Hf^gpe 0 2 i:, h{ftl«g»ias& 6 o 3 y- 

y^mmmm^G O 4 S:^t^„ ®^S(^X>r ^v^^^'MT ft e O 5 ttn^^E':tWl/ 

MTFT-efeu. >!f- h««na]^6 0 3 tcg^M^tifc>f- hK^6 0 6, y- 

fe, ^y^^^'MTFT 6 0 5 <DFU4yltmmmmmT FT 6 O 8®>?f- h 

[0 12 5] 

^^iz. mmmmmT FT 6 o 8cDy->;ffi!iii«ir.^*#?«6 o Qizmm^n^ 

^;t^tlTV^So «»mMTFT 6 0 8CDFl^-f >JCttEL^^6 1 0 

ttmm^nx^^^o tr^. z<DELm^G i o(Dmmizitm^(Dm& (3-12 
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#2 000 — 027523 

[0 12 6] 

^r=.!^<Dmmmue 12, e 1 3, Mmm^sm^e 0 9 izmm^titcmmmu 

6 14 *^|g^:J'e>tlTV^-5o 
[0 12 7] 

Ehm^mmt. V - >^mmmm^ 8 0 I . ^^-hmmmm^ (a) so 7, y 
-hmmmm^ (B) sii, mm^s 0 6^mi^r\>^^. t^is. ^mmm^iz 

[0128] 

y-X{iJ|ggJfiai?&8 0 1 i/-7 h 1/5^'^^ 8 0 2, l//<;i/S/-7^ 8 0 3, A 

>?f- hMl&tlII?& (A) 8 0 7l±, M/>:^^X^ 8 0 8, l^^^;!/ 

S/>'^ 8 0 9, A^y :7T 8 1 0 §!{ix.TV^-So >?f- N{IIIgi&im!f& (B) 8 1 1 t» 

[0129] 

rr-ri/y h i/i^';^^ 8 0 2, 8 o s i,tmWjn}£t>'^ 5 ^ i 6 v (i^mmiziti 

OV) -e^U, EH^^rJ^^-r-^CMO SIlIji5&{C'gt)n-5n^^:^^;i/3![TFTti|2I 
6 (C) ® 2 0 5"e^$tl'5^^t>()•^3ibTV^e„ 
[0 13 0] 

l//<;i/>>7^ 8 0 3 , 8 0 9, A^y^'T 8 0 4, 8 1 0 Itt/y h UP 7. 

^ tmmiz. 06 (c) <Dn^^:^jvmT FT 2 0 5 ^^tiCMo sm^ti'^miy 

[0131] 

y«M$:<SM-r'2>i£:^M*':fe'§>(DT% HI 7 CD n^-V :^^;i/MT F T 2 0 8 ^^tiC 

MO sm^timLx^^^So 
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[0 13 2] 
[0 13 3] 

[0134] 
[0 13 5] 

mio (A) it. msizB\^r^^Miz-y~vy'!fm^M^mnt=.vtm^^-t±m 
mx$>^o j^MxB^tif^ 6 0 2 liM^gp. 6 0 3 hmmmmm. 6 o 4 
it'j-y^mmmmmx^^o :^mm(Dy-vy^'mmt. mso^v^mizMi^x^ 
mu m^-^-t) . )\'ovy^^mi i o i, o^it-r) ms-yxy-j^ 

M 1 1 0 2 ^myifcW^x%^. 

[0136] 

010 (A) $:A-A* l?iJJ^Lfc»T®EI$:|gf 1 0 (B) {C^f, ^ 
^, 010 (A) , (B) l:•tt[sI-(Dgm^C|^-(7)^-^$:MV^TV^So 
[0 13 7] 

010 (B) {c^-tJ;c)lc, S«6 0 i_h{cid:M^g|5 6 0 2, ^f-hMM® 
IS&6 0 3 7{)^?^^$4XT^U, a^^Pe 0 2l±S»J^ffiTFT 2 0 2 i:^tl{C« 
^6^{c^M$tifelif0«M3 4 6 $:-^ti^ai$Cc^)lifmJcj: U?^^$4x^o >f 
- Vrnmrnm^^ O 3 lin^^^tWl/MT ft 2 0 5 p^-v:^;1/MT ft 2 0 6 

[0 13 8] 
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[0139] 

:^mmm<^m^. ^mmm3 5 2it±mmiz^^m(DmwitLx^mmL. mm 
ifiise 1 2 ?:^abTF PC 6 1 1 {cs^a^^cg^M$tlTv^-5o $p>tc, mm3 
6 0 2M^- hmmMm^Q 0 3K^^n^m'f'\t±x^2 i/^-i^ 

M3 5 3 T'gt)tl,Tv^§„ r^Z)||2 7^°^v S/^-i/a >li3 5 3\,%m^ir^z.ii^ 

^mx-^^fi^. ^m^^Mt.m^-t^^xm-^tcijfi'^n't'u^^o 

[0 14 0] 

3\%j\^vy^ui 1 0 i^mm-t^f=.i^(Dmmmt.hx%mm-t^o ^^mmi 

10 3^bTl±, PVC (^tfy fcm;v^' n^-f F) , aijj<:ir i/^BB> 

Iffiffll, PVB (tKU tf^;!/-/^^;!/) ^feliEVA {:£.^vy}£-)\^r-^'r-V 

) ?:Mv^§r ^y&'^T^S^ :i(7)3i^«Ml I03®raic|gi^lfll (Ef^-HrT) ^m. 

nx^<}i. mmm^^u-^mn^n^cDxn'ti^^^. zcdh^. mmmit^m 
Uizmtu-^tir=.^(Dx$>^x%Bi\'^L. ^muizmA^tir=.^(Dx&^x^Bk^^ 

o 

[0141] 

^r=.. ^mmmxit^\^t^'y^ui 1 0 mLxit. is=y^. -zt^t.^v^. 

^^n'E'y^v^y^XfA^mP^-km^^^Z.^fs^X^^. t^l^. 3^;KM110 3<Z) 
[0 14 2] 

^^C, ^JRMl 1 0 3 $:Mv^T/^'i7t?>^''^^ 1 1 0 1 1 
1 0 3(Z){i® (®M®) ^m.^ ^o\ZVV - l^Vi \ 1 0 2$:^U#t^§. :7l/- 
A#i 1 0 2 immniL bratg-r-g)) l l O 4 tCi: oTS*$4x-5 
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[0143] 

itw.:^\^izmm.-t ^m^BLr^t)^:^ s^-r ^^^©e LJi5:;R^^lnI{c^v^T^i^c 

ic^j^iij b T?^^ b T K V^„ 

3fe f ^ E L BI 1 co^Mj^^^a ?: M V N T^^figf -5 M S:^ b r v^ ^ 75j\ 

[0144] 
CIIMM2] 

??:jc, ll^2{c^v^Tm0.5L;t®l|gp^cJ3^^'^)=I>^^' hmmz^m^M^^mo) 

#$^:&^^^cov^TB^l 1 ®mMH?:M^^Tm^-r-So ^fe> mi liZiSi^^^^ 

it. 02^c^^:f§##^c^JC5LTv^§„ ^^i^M 1 ©x^ict^^oT. gfi 1 (a 

) izBt iz EL m'f'^mm-t^mmmm mm) 4 oi}m»^nx\,^^v<m 

[0 14 5] 

i!kizmmMm±o):iy^^h3i9oo%:r^vji/xmi^. 011 (b) 
zzxit. V ji^^n'yzi-hmizjzij^mL. vt^^y^h-^y^'^^m^^xm 

%Lt^^. x^y^^^'^r^f e)3^^CJ: UEIl 1 ( B ) tc^f J: -J > ^ ^ H ^ 
-^l^'KMS 19 0 1 $:?^J5g^-t±^„ 
[0146] 
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^ h/j^-;^>^MSP 1 9 0 1 tt, rn'mi^^^^^rmmnm^^j^m^) 

±i)^^X\'^^m^ mi 1 (B) (DD aiZm-tm^) (Dm^tf^O. l~l^m, 
1S-tL<itO. 1~0. $ ^IC^?^ L < liO. 1~0. 3^*1X1^^-5® 

;()UV^. O^^^' ^7i^-;l/'^MSPl 9 0 l}!()^?^^S$tl-g>h, EI 1 1 (C) IzB^ 
j;e)CE LS4 2 jb>?^^$tl> $ ^{C|^®4 3 *'J?^^$tl-2>„ ELM4 2^yf|^ 

[0 14 7] 

H\ jJfur^K, r^u;i/, bcb (/oy^/^ ny7^» i:v^ofcM5^$:ffiv^ 

tt^. ^n^<Dmmmm^m^^^^izit. mm^ i o"^p a • s~i o'^p a • 
s n-r^n^^^ 

[0 14 8] 

jio^mmm^v. eljs4 2;?)^^»T$ti7ti^jc:^t5.g>®mM4 0 t^u^ sm 

^mi2izB-to g|i 2 la 1 1 ®#^i:-^bT^ 

:^mmmxmhr=.ny^ ^ h^^-jvum^i 9 0 1 it±mmvn.^tmi 2 

©19 0 1 T-^$tl-g)&gJCfefe-g)o 
[0149] 

[0 15 0] 

mmm 3 ] 

mmmixit. ^mm^mm'r^±xELm^m^-r^mz. m^mmuR-^ 



ffiliE# 2000-3099557 



#2000—027523 

[0151] 

01 3 (A) iZB^^oiZ^ S^l 1 0_htCliT F TIC ioTM^gP 1 1 1, 

y-xMiEi&iiiss 1 1 2, ^- hmmmm^i i stt'^mm^ti^. mmmi i it* 
jiy^ 12 1 {cioTx N'^-r •fmz^m-^nx\^^^o 

[0 15 2] 

um(D^mjim^no. fspi 2 4ici±, m^mjxjn 25a, ^^m^^ 

>C;L'12 5b, W^My >C;i/ 1 2 5c}()^m^J#^-^• P>tlTVxS„ :itlh(D J X)l(D^ 

. y x;i/ 12 5a, B'&m J Xjv 125b, W-^lM 125 cic:^ ij # 

tt?>4xTVN^g?M^^$:^tl^:n^M^l 2 9 a, g^M^ 1 2 9 b, 1 2 9 

c t^S. 

[0153] 

114a, m^E LMPSm^mi l 4b, W^E LMM^Wl 1 4:C-/3m±^ti 

Tv>s„ :5iy#i-t?>n7t/x;i/j:oTisi^c^'ei.M"^^?gi i4a, m^mm^ 
mi 1 4b^tjfw^M^«i 1 4:c^mij^n^o 

[0154] 

^e^lC, /\^y FaP 1 2 4 Ctt, M^M»^^1 2 2^^^U#i-tejtlT^3U, ^ 
7t, #7X;i/l 25a, 125b, 125 clCli, ll-^-123a, 123b 
, 1 2 3 c*^^^l^4^^U#^t^4^TV^^„ :i(Z)M^t«i&^:SLt>*t: - ^ - tt, 

[0 15 5] 
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[0 15 6] 
[0 15 7] 

Kapi 2 4 (Z)g&>^^tt«^^l^I^c0m•ttl^«v^o tjt^. i 2 i -rh u 
^ >^ ic b T ® ^SP ^ M s r % «g -e & s o 

[0 15 8] 
[0 15 9] 

/\ FgP 1 2 7 tt, y 125a, 125b, 125c ti^^tl^nM U 

#tte3nTi3 u, x;^^±v^-rtl%|gI 1 3 -e^L/;S:=fe(Z)i:|Hi#ic— ^(Z) 

Mb^VAiir 5^C-e«LTV^^o EI 1 4 ^C:u^$tlTV^-5 7 X;i/{Cli, 01 

4 (B) {C^t-J:e)^c:?gl®V^:^Uif 1 2 6 a, 12 6b, 1 2 6 c ^^-e^X^tl^ 

*J^;^)U2 6a, 126b, 1 2 6 c U ^ tlT V^'5o 

[0 16 0] 

3®?gISv^:5lU^^0fSS^J$:g^l 4 (C) $:MVATm^-r^= ?&fe> 1314 (C 
) li, iai4 (B) <D128 (Dtlki^mX^^c 
[0161] 
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[0 16 2] 

®?Sl^V^mU^l 2 6a $:gg{te„ 
[0163] 

?^l^V^^U^l 2 6a ^ ^ T'M < ® 5fiJ{C i; ftf:mg[J{c?i=g L T V^ ^ 

^^'•^^^?g$:mui^< ^h}?)\'T'^, mmn(Dm-^f)'^^m^n^o ^r=., terns 

[0164] 

ti'p-t<'t^r=.i^izmn^^-^i^xi5< tmv>„ 

[0 16 5] 

^StlTV^§/\^y KSP 1 2 7 {CiaiRStlSo ?Sij3, ^ FgP 1 2 7 li^gU(Z)3K> 
[0 16 6] 

m&^:fy^i-f:5ztiz^ ijmmLx. mm3izm^m^'^^-t^t\^^omm-^^^ 
(Dm^m^mi 5izB-to j^^, hi 5 (a) it:$imMmo)'^v'jvmv&v. m 
1 5 (B) it. :^mmm^mm\^t=.m^B-to mi 5 ca) (b) {cJ3v^T. v> 

"f *J ^ k <D foj $ tl T V ^ ^ „ 

[0 16 7] 

015 (A) {C^-r j:e){CS«l 8 0 l±{Cti, 1 8 0 2 jb^Sgl-te^tlT 
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[0 16 8] 
[0169] 

O 

[0 17 0] 
[0171] 

[0 17 2] 

[0 17 3] 

* ^ X;m 8 0 4 ,c«. t: - * - 1 s 0 8 ^ 3 o 9 

'..^T... .... -*-:ao8.,,,,,S«,,,,,,. 
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[0 114:] 

iMmm 5 j 



Ml 6 (B) fflj:e,5.gjg^^5 



ro 1 7 5J 



®16 (A) ^cfe^^T, 140 Utmi,^-.^.- 



Co 1 7 6] 



To 1 7 8J 

016 (B) {Cfe,^^, 1 4 04i±^*r^,- . 

^ ^ ffilE#2 000-30995 



#2000-027523 



Co 1 7 9 j 
to 1 8 0) 

To 1 8 1] 
[0 18 2] 

To 1 8 3 J 
To 1 8 4] 

mz. ^'JV-^W«|EL#|^r'4^^EL«1 3 0 4a 1 ,n 

^i 3 0 2LJ:.T«^^,.^^,^^^^^^^^^^^ 



3 9 
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5 5 7 
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[0185] 



[0 1 8 8J 



[0 18 9] 



^^«*tfe,s,^i 3 0 8 ,c. .;..;.^^^;rr ' 

lS.,(.TFPC13 12«y<^,^^,,,^^ 



4 0 

ajlE#2 000-3099^5 
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To 1 9 oj 



ro 1 9 1 J 



ro 1 9 3 J 



ro 1 9 4 J 



[0 19 5] 
r^JfeM 8 J 



^ fllll#2 000-309Q 



• #2000-027523 
fO 1 9 6J 

[0 19 7] 

® 1 8 (A) (iE L -* 
[0 19 9] 

^ ^ ^ ^ S/Kgp 2 2 0 



4 2 



aiSE#2 0 0 0 - 3 0 9 9 5 5 7 



#2000-027523 
^> 3fc^^2 2 0 5, EL^,^^g2 2 0«^ 

2 0 6fc^t.^.^^,^,^^^ ^^^^^^ ^mitELmmmmz 



To 2 0 1 J 



®^ s (D) itmrnmi^^mxr-mmmM,^^ . 

-^^^^J^ *^2 3 0 I .3^^^ - ^^^^ft ^^^^fCiiDVD^^^ff) 

(DVD^) 2 3 0 9 
(a) 2 3 04 -"^^^^ fe,f^^^.^^2 3 03 

*.^;;.) .r.r.z^^^^^^ ^^^^ 

SI 8 (F) HA-y^,!,-,^ _ 
[0 2 0 4 J 



f 0 2 0 5] 



(0 2 0 6] ^'^-'^as^Tsar-ss. 



4 3 



tiiiE#2 0 0 0 -3 0 9 9 5 



#2 0 0 0-0 2 7 5 2 



f 0 2 0 7J 



[0 2 0 8] 



[0 2 0 9] 

[0 2 10] 



^ ^ ffiiE#2 000-30995 



4t2 0 0 0-0 2 7 5 2 3 



ro 2 1 2] 

^^SfS^-N. 2 2.cj:y^^e.^,.^4I«« 

Co 2 1 3] 
To 2 1 4] 
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#2 0 0 0-0 2 7 5 2 3 



ELmmmm<D^m^^^m. 

mi 3} ^m<D^mE Luna^m^j:^^^^^^ 

mi 5} ^mm<D^mELuna^m^j:^^^^^m 

mi 6] mmm^m^bm. 

mi7: A.^y^^EL«.^^g«^g,^^^,^^^ 

mi 8] m^m<DM.i^m^^.Tm. 

mi 9] m^^Momm^mtmo 

m2o] mmm^mm<Dmm^B^m. 



4 6 
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902 903 
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